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TO* 

mam i o ] 5&w&±m~ i hmmmvwkmim'&^x, m®.* tz 



liiUW 2003-3102515 



2002-324556 ^ v ! 2/ 

[If Jfr£ 1 1 ] tttffcOjfcft T S. y &g£ j| £ lOmg/lOOml ~20mg/100ml "f 

[ISm^l 5) T/l/3->l^ftjR3&»l 5%J2JLT*C*£, fflNfcEl 0&v>Ll 
mg/100ml~20mg/100mlti-^)C:i:^#^i:-r^> ^^fT^f^Ml/: / > 
* 2. 5mg/100ml ~20mg/100ml tf^itt #1£ f & , ^ T -fe f- )V$k L 

fz ; y r )v a - ;nf - /i/o*Bt;fr&o 

[i$fl9] mWLOL-*?-*->'WkB.*0.09iiM~~5mb U $ 
OiS* T ^ 7 JRg&ft £ lOmg/lOOml ~20mg/100ml b-f%>Z.b* b1r&. If ^ 

[^2 0] H^L-^^*-VjftJgSr0.09mM~5mMfc U U*<Dl 
•T 5 J WMMik £ L -vty zsfgkmifiO.l-lOaMbte&X o Kfrnir* Z. b 
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mm 2002-324556 ^ ^- v : 3/ 

[»3fcE2 1] ^<^L-^*->^jg£0.09mM~5mMi: U %feWL<DWfc 

2] §m^immm$m"?*>&, ««ai4v»L7, 1 o 

L 1 5 , 1 8 & L 2 1 *Ltf>— ^UgBlftOSyt^o 

v> L 7 , 1 0=iv>Ll 5> 1 8 L 2 1 <Wf JlKSBHROtiji^jfe, 

[ft #£2 5 ] SfcBWjOTRcBK * y<nwhM<D^mn-e$>& t 

WJI2 6] HW*»^tr v^-;v-v> h > (T-VDK) 4iifl)ftv»f5"C 

[ff^2 7] S***Saccharomyces cerevisiae-C£>&. fflf^fcglfcv* L 
2 4fB*0«5S^tto 

[ft ^2 8] »Jfcgl fcv*L2 7|B«0^rifeT»#e>*t**77V-^- 

[§&^#*ffl&l^] 
[0 0 0 1] 

[nwojs-r 

[0 0 0 2] 
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mm 2002-324556 



I ( ^l» 0 f f ^IV^zHf 1 7 7 V-/^ OTfc*) <7)i^ih> 

»U1- 4 c: »i -r tt t o r*a©Bys-c* * o 

[0 0 0 3] 

t77v-A-^ti te#@£n ttr £ o , -e <?> *> Kim $ ttr 

m-tZ i CioTWtS d 4:**gBtt$tfCV^ 0 S /c#iflBS61-58573T-(±, 
[0 0 0 4] 

%m$mi-kvx&m<omm-c&2>j)K tmvmm. m^&mft. 

[0 0 0 5] 

S^O©T^n-;v0p D a ^Tlj^O|£7Ct'#V^ fltfBS J: 

[0 0 0 6] 

(ttftSKti^ > (2) 4m*HW*tR£«r*fflv>*^ (3) 

^<75^4 5 t ;, |§P=S:ihi6^77^^I'b^TV> < 2, (Beers & Coolers, edited by M 
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2002-324556 ^ y 

.Moll, Intercept Ltd) 0 
[0 0 0 7] 

* fc^ff - /n* K & v> o jft r ;v n - £ & & 

^-eti^tcj:^^77Vw?-^C*Cii:^^ 0 (2) eo^&KJi^ft- 

5 v^/ h - ^ | * v>»f (Saccharomycoides Ludwigii) 

*^V»fe^rfe (M.W.Brenner, Technical Quarterly, Master Brewers Assoc iati 
on of the Americans, 17, 1980, 185-195) tf^^ tlTV>&#\ 

[0 0 0 8] 

&4*ft#3*VCV*& (Abriss der Bierbrauerei, edited by Ludwig Narziss, F 
erdinand Enke Verlag) 0 tfz, #H§¥5-6 8 5 2 8 Ttift&Igteisv*-^ 

[0 0 0 9] 

fllfc* (4) mftbWmbimMXmZ*Zim (F. Schur, European Brew 
ery Convention, Proceeding of the 19th Congress, 1983) -*\ (5) ilHtOkf 
^^tfi^^MO^-Cf^fe^fe^^Sra^i-i^^ ( G . W . Barrel, 
UK patent 2033424, 1980) & ^d^JWfeSfLTV**^ v>-f*L& £ttJft#%£ 

[0 0 10] 
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^#12 0 0 2-3 2 4 5 5 6 ^ ^-v : 6/ 

> M x. If ,#^2002-291465 1? Iift7 ^ n - ;l/ M£?>7iS KjSlt&^'fT-fe?- ^ 
[0 0 11] 

[0 0 12] 

t <fc d £ I" * MS] 

[0 0 13] 
[0 0 14] 

^^^•eiiBI^±lc^bT^i9, i023ffiOl&^*WilW-ttLJf, H0# 

^icii, H^*>^^l±^^*.<7)L-p?^^^^ji^^^-f |,itW77-^ 
0&j£«Hg;«-e£*£fc£, ^^T-fe^-^lcov^TIi, $ti£&£^|* 

U*<^St757iItI (FANI) ^muttti'Ci-Sii:*!, 
tBLTto iit, igUT^/E^fjf-ft (FAN!) tli, 5S«lO a ^ 

[0 0 15] 
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[0 0 16] 
[0 0 17] 

[0 0 18] 
[0 0 19] 
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[0 0 2 1] 

femtf&tti&o a*omu&±, m.wik&o*'?. mmizfmzti&n 

fir ;v a - 1 %m±o#yH-T* 19, 7 ;v 3 - ;p^i%5fe»o£aHfcft*± 
[0 0 2 2] 

[0 0 2 3] 

*v^o ^tfcJI, *fclilWlft^i:|§;§*L*o S&BHSfcH-K^t**?? 

mzxoxm%z> 0 

[0 0 2 4] 
[0 0 2 5] 
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2002-324556 ^ ^- v I 

l&v y 7 s m^k^iei A, 143) o ± t LT % 6<^tf <7)«-f * >2&*BH$ofifc1tiSi 
[0 0 2 6] 

Hot, ^<^)^> i>%friz^tti&L-*^*->timmi>%:^£iK%\mi- 

& o 

[0 0 2 7] 

#fi, mmjimvm, L-t^^-yzbzfrizmmmftLxk&^KmwLXL- 
l^o z.tnzik<<xTfr^-)\'mm&~&Ki&<, mz.ito.5%&>T<Dm%x^ 

mm<DL-*?-*-><Dii£miZ%= 1 F&<Xi> J;v>^ N £&0.09mMM±-e&£ 

< telmMJ^T^Mi Lv\> 
[0 0 2 8] 
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tv^ 0 £*LfcOMtl±as-fifc©7$ Mvn/fv>, L-/^;>, L-n 

BMkWJttlfeBttc J: 0 , /^f 7-b f ^STO, 3-^ ^ ^ > y t > i:f 
1" & «, «€■ o #> ^ 4 r -t f - W2, 3-^ ^ * > y <rmu \z*d v> x immfa i> 

«9 , ztLbm<oik&m*~% i \^x&v ; i/i-)v-v>r 

Y XT-VDK) fc^ftSih/CV^^B^^OK^ifc LTf±, O.lppm^^-T 
[0 0 2 9] 

& £ fcj&*$Ee>*L-CV>& (K Nakatani, Technical Quarterly, Master Brewers A 
ssociation of the Americans, 21, 1984, 73 175) 0 3^#£>fi. $g 

Sl/;[i^*«ll7 5 7llfi (FAN*) ^t-SCt|:ioT, & 

[0 0 3 0] 

JfcMtOa -75 y||OjS&*fc:fcfc;&FAN*«\ IfOU/fJ > f£# 
£-5-x.&o 1-&*>*>. FANfi^£v^L-/^j FAN*** 

*Hft < £ * < > lo, Wti; ><0BH^o^#|B*S*Lfcv> J: } K N 
i^^W^FA N* fcfUW Lit jWffRT?* * o 
[0 0 3 1] 

m^OYMim^Pmi-^m^ im*OFAN»{;i2.5~20mg/100mk £*)$f3:L 
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2002-324556 £ ^- V : 11/ 

< (i5~20mg/100ml X& & B^i:"f & T;Vn-;H&8?ic J; oTP^ttt^ 

L < (i 1 %)S < -e^*#ih $ £ fc ^ e> ^ HfjTeOFAN*^ 10mg/100ml ~2 
Omg/lOOmlT^^) £ ttfftt Lv> 0 
[0 0 3 2] 

[0 0 3 3] 

f%m & ^ * W4Si- & i t -eatj^-e § & 0 >^ 9 gvfrffi^m $ 

SiSfEBifcM 5-6 0TC-e*»K ^J8 0TC-C5feflf"t*o 4 5-5 0°CT?J± 

. m^(om.mit^m (fan*) a^ani- *„ ^>^^»o^»*t±sjE& 
pus - 6 xn o ztx m<vfrm* t femir2>, z<Dtz!b, &mvm. 

[0 0 3 4] 

0.2-2 nM*«a[f tv^o y 

[0 0 3 5] 

**ffi3»^i:^-rv»»-»i±att*^st?**o *<d&x, WkJ *><dw.*)& 
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Q&M. 2002-324556 ^ ^-v I 

^tlSo ^-^^t'O^lfc^l-^fflV^tL^^O^-t,, Saccharomyces cer 
evisiaec7)^f±. %>m*><0&mi?X%:&.K X ot4f Zfet t i> 

IPHfti-So — 2k Saccharomyces pastriunus fcte Saccharomyces carlsber 
gensisfcw?) ^4>^^lc^(f-f^^L. f&g^STf&KftT 

^b7fc*<7>^*(i^^ wfig|fij iZ $> & £ £ e> , Weihenstephan-18 
4& ^'Saccharomyces cerevisiaeO±W3&S£B*#£ii?aafc£| v> & £ i: tf*-C § & 0 
[0 0 3 6] 

04tf <7)^^v^f|:$fl(: ^ ^,v^ i ^ 0 Weihenstephan-184J±, T 

[0 0 3 7] 

[0 0 3 8] 

immm 

[0 0 3 9] 

^ftm&mzmmx&&n&tmitx?~^<Dmm}£mz6o : 40£ lt, 
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^-v : 13/ 



muL, L-^^^^>^» s 0.09mM, 0. 14mM> 0. 19mM<7> 3 7K*£-?&&M*&&#70 
[0 0 4 0] 

^*L^mc&^gU0X106cells/mlK&& X 9 i:if5:iJnt^o tt 
, Saccharomyces cerevisiae<£>— (Weihenstephan-184$0 £fflv>fc 0 TmM\5 

^ W,K?tM\^tZo 
[0 0 4 1] 

ooj&ift&rsy'BWWtt (BIS) -em'SEbfco 

[0 0 4 2] 

m^m<Dmm^Lfz 0 i> zfr*<DL-*^*~ym&m&mi>tz&mx&m\:7k 

mtftk&Ltz (IH1) o L-^*->^ffi^0.14mM (H2) t £{±0.19 

mM (H3) o^t?{±. mtTkmo&j&AtimmztiT^tzo 

[0 0 4 3] 

t^7 7-^:ov>TOlilHlli*fi ; of:o 7^3-;V^S«Jl%?> 

t^7 7-^ff,s(i r^c^v^j = him^d&j = i&> 
&j = <D3w>mtLtz 0 ^(DT&mzmsvtLtzo 

[0 0 4 4] 

*^*->mmo.o9mmzx§tm-£*£?zm*-ete, wr-Mii:^^^ 
ffF^fi-e^oTto mw.<7)h~^^-t^>mmo.uttzmA9mmzx^m^^t 
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2002-324556 ^ v : 14/ 

[0 0 4 5] 

0. 14mMm±<^L-^ >i&m<Dl±&fr%LZm v>*U;T £ v^t rt^J o fc„ f 
[0 0 4 6] 

[^1] 



^1 



8ft CD^^>Slg (mM) 


■y-wr—m-m 


0.09 


1.8 


0.14 


0.4 


0.19 


0 



[0 0 4 7] 

mmr^ymmmm (fan*) ^eyt^-y^ > > (t-vdk) otk&Mtiz 

[0 0 4 8] 

^t*l4t**-^O^ffi.fcb^£l00 I 0,80 : 20,60 : 40,40 I 60% £: lt/U n <y > 
X^-frnnSklBLWl&m^ tt&^y->>^I3i&50 t C-3055\ 72*C-60#<S> 

ftfra, mmo%omn*mmu mmr^ymmm*. (fan*) ^25,20,15, 

10 (mg/100ml) O4 8EHO*ti**#70Lf1s|ft#fco £*L£$|j£fc Lfco FAN*(iTN 
BS&KZoXmMLtz (Methods of Analysis of the ASBC( 1987), Method Beer- 
31) o 

[0 0 4 9] 
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#M 2002-324556 ^ ^- V \ 15/ 

KM® (We ihenstephan-184*) & 4=Bifcl0 X lO^ce 1 1 s/mlK £ h X. o IZ 

zmmz, mzftmLtzo 

[0 0 5 0] 

^UtlfttCL-^'; yiS^tTl/:o #K N FANiOl&v^fl- (lOmg/lOOml) T'ii 

t )v a - )vakmt>n.o%<DmKL-^ v >mm*o. lmnm t -eisr t tz 0 

[0 0 5 1] 

T, ^=y±)^-V^yym.m (T-VDKWkBE) i^fgffFtf *'it-otz 0 T- 

VDKjtE(i^^l^*L^^^>^^<bIi:^®t-CJt^*Lfc (Methods of An 
alysis of the ASBC( 1987), Method Beer-25A) c ¥<i T -fe^K^ov^TOirfg 

<D3m.mtLtz 0 ^<Dum^m5VtLtzo 

[0 0 5 2] 

&%z*%i2\Z7F-$- 0 Svt't'OFANi^nSmg/lOOmlO^, T-VDKcOjtJ^t^tfeco^ 

&\zsmvx&<, ttz, ^mmmi>^mx^>^tz 0 

^ft-tpcDFANMfim^tm (lOmg/lOOml) Tii, T-VDKOstJgti, *?*?± 

# Ltz % <d<d, ^tmmaMB -e^o fzo ><Qm^v>w&* t &T-tz> t . 

[0 0 5 3] 

HK> %:fttip<DFANm:-t)V(%^UM- (20~25mg/100ml) T?*>, T-VDK^Mcfi-tl?- 
t/io £<a?^FAN*^«:&]^i$# (25mg/100ml) ^M^^I^B 

^oTto mmwfrxuL-^v v\$%fr\,z$>z>i$<D(D, mors. ymvftfcKxt) 
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2002-324556 ^ ^- v I 

L-/ty >OJR3i***ffi#$tL^fc#x.t>tL&o #^FANi^25mg/100ml<^^-e 
[0 0 5 4] 

[0 0 5 5] 

ftFANi »i 10- 20mg/100ml T $> 2> £ &m o 0 £ O £ 7 K , «|0J3 Otf J: 
[0 0 5 6] 

[^2] 



^2 



5S§;$CDFANfi (mg/1 00ml) 


T-VDK?1g(ppm) 




10 


0.08 


0.4 


15 


0.06 


0.2 


20 


0.09 


0.4 


25 


0.12 


1.4 



[0 0 5 7] 



[0 0 5 8] 

2**100 :o (ttm&i) ttzmouo wm&2, Rv?mw&i) tvtz 0 suu 

IHSLfco £ tL <b CO FANS iWfcLtztZZ, 25mg/100ml (*Hi H D n l) 43 J: 15m 
g/lOOml (*fMp a R 2, W3&^ n D n l) "Cfcofco FAN*O?HJ5ettflira<0^tcU6Cfe 

O 

[0 0 5 9] 
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j0fcm 2002-324556 £ ^- v : 

ttz, ZtLb COL- f± * tL-ett, 0.17 mM (W.|p D pl) fei^O.l 
Omg/lOOml (^BS n D p2. SimEiSl) Tfcofcj^ f&m& 1 KliL-^ 
»LT, L-^*->M?£0.2mM&::p^L/io itLt,*«^fc LT, 510* 

[0 0 6 0] 

fcmn (Weihenstephan-184^) %£Mm0X 10 6 cel ls/ml t:^l><j:M' 
©DU fflJKl5lCtM&lBPI5W**3i*ofc^ HaBJ&iS. »«K:J:*#-©|& 
^SrfiV^ r;^n-;v-g*0.80~0.90%oy >7^n-;ve-^t:||j|L^o T 

[0 0 6 1] 

#aiLfcoW^tt, r&v\i = 5^ p**&v\j-4jfiu r^o^j = 3^> r 

[0 0 6 2] 

[^3] 







mM2 




11 




0.17 


0.1 


02 


JS}$<DFAMl(mg/100ml) 


25 


15 


15 


*MM> 

mm 


8Mk*fli5g(ppb) 


15 


82 


0.3 


T-VDK;lg{ppm) 


0.13 


0.05 


0.05 


mo 
tmm 




3.5 


3 


5.5 




0 


2 


0 




1.6 


02 


0 



[0 0 6 3] 
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Q&m. 2002-324556 £ ^~ v * 18/E 

[0 0 6 4] 

[il] Ellti, L-^f-^->0.09mM^fett^L-^^^-->#Jt^*i^ 
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mi] 




#12002-324556 



1/ 



EI® 



0.2 




0.09 mM 


20 










A 0.15 






15 








cx 


II _ 

J I" 

0.05 






10 


m 


k r 


1 






0 1 






0 




0.0 


0.5 1.0 1.5 






— JUM(v/v») 





H 1 : lr*nr->m&. (0.09mM) <D^£ffl Wi*>3#-<D L-P«.^n>*5 



O : L-^^— > 



[0 2] 




0.0 0.5 1.0 1.5 



^2:L-^^^>mjg (0.14mM) O^^ffl V^fe^^.© L-^^->*3J: 



tBIE#2 0 03-3^02515 



[0 3] 



# 



#12002-324556 



* 



2/ 



0.19 mM 




20 



15 -a 



10 1 

5 Hi 



0.0 0.5 1.0 1.5 



03:L-^ftn>IS <0.19mM) O^^ffi L-^^^3i>^ck 



O : I^?^~>iS« 
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A : FAN* 10 (mg/lOOml) 
• : FAN M 15 (mg/lOOml) 
O : FAN 20 (mg/lOOml) 
□ : FAN MM 25 (mg/lOOml) 
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Q<Wm 2002-324556 £ ^- v I 1/E 

iV>/;f 1 7 7 (^flyfc) ORfrih. WJi-^>- 

m^L-^^-^->jtJg^J:«glT^ySM*fi: (FAN*) *mmirZ>Z.t 
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t 

#M 2002-324556 

m m a m m m m. 
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ft Br *i^Ef*Kt**2TBlf 4 0 



